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its limiting value 0.4 for an ideal fully ionized or fully non-
ionized gas (see, for example, Cox and Guili 1968). As
a result, supercial convection zones in NS photospheres
arise and, as in usual stars, they are associated with lay-
ers of partial ionization. Our computations show that r
ad




The actual temperature gradient r in the convection
zones satises the following relation: r
ad
< r < r
rad
.
Fig. 1 shows the temperature distributions in photo-
spheres with and without allowance for convection. One
can see that convection leads to more gradual proles, in
accordance with the above relation. Both in very surface
layers, where r
rad
is too low, and in deep layers, where
r
ad
is close to its maximum value, convection is absent,
and the temperature proles remain the same.
Fig. 1. Temperature proles with and without allowance for
convection (solid and dashed curves, respectively) for H, He









The convective transfer aects not only the structure
of photosphere but also the spectra of the NS thermal
radiation (Fig. 2) because the temperature proles are
changed in the layers where the radiation escapes from.
In particular, convection substantially (up to two orders
of magnitide) lowers the ux from H and He photospheres
at photon energies above the main photoionization edges,
so that the high-energy spectral tails become softer. The
spectra remain the same at low and very high energies
since both shallow and very deep layers are not aected
by convection. In the case of Fe composition, the convec-




keV) is aected. The eect of convection on the spectra





K for H, at T
e
> 5  10
4





K for Fe photospheres).
The presented results correspond to the convective ef-
ciency l=H = 1. Acceptable values of this parameter can
vary from 0.3 to 2.5. Bergeron et al. (1992) showed that
Fig. 2. Spectra of outgoing radiation corresponding to the




higher eÆciency enhances convection and smoothes the
spectra of white dwarfs. The same eect can be expected
in the NS photospheres and, consequently, the convection
there may develop at higher eective temperatures than
in the models presented.
Convection in NS photospheres is important because it
can mix the material in convective zones, bringing heav-
ier elements from bottom to surface layers which would
otherwise contain only light elements due to gravitational
stratication. Our calculations show that this may happen







layers of hotter NSs can be expected to consist mainly
of hydrogen and helium. Since the presence of convec-
tion softens the high-energy tails of the spectra, this eect
should be taken into account for the proper interpretation
of EUV/soft-X-ray observations of thermal radiation from
NSs.
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